ABSTRACT
Introduction
Efficiency of markets has been a matter of considerable interest in the finance literature since the introduction of Efficient Market Hypothesis (EMH) by Eugene Fama in 1965. Although market efficiency are of three types: (Allocation efficiency, operational efficiency and informational or pricing efficiency), the informational efficiency which is the behaviour of share prices and returns in relation to the arrival of information in the market is the most widely studied, and as it generate the most interest. Under informational efficiency prices provide accurate signals for resource allocation so that firms can make productive investment decision and investors can choose among the securities under the assumption that securities' prices at any time fully reflect all available information.
The efficiency of the stock market is imperative in economic development as it provides the vehicle for mobilizing savings and investment resources for developmental purposes. It also affords investors opportunities to diversify their portfolio across a variety of assets leading to reduction in the cost of capital.
Although information efficiency has been widely investigated (Shafi, 2014; Ayentimi, Mensah & Naa-idar, 2013; Simons & Laryea, 2006) , recent developments have created an illusion that market efficiency will improve. In emerging stock markets, most empirical studies focused on weak form efficiency (Afego, 2012; Gimba, 2012; Ayadi, 1984) which is the lowest out of the three forms of informational efficiency. In Nigeria, the Nigerian Stock Exchange (NSE) has witnessed tremendous growth in market capitalization, membership, value and volume traded as well as a tremendous improvement in the information flow using information technology in recent times (Tijjani, 2010) . There has also been astronomic rise of the All Share Index (ASI) indicating investors' confidence in the stock market giving rise to the idea that its pricing efficiency might improve.
The main objective of this paper is to test the random walk theory in the NSE market in order to assess whether it is weak form efficient. The paper is organised in four sections, the next section is a review of literature; section 3 is the methodology adopted to address the problem; section 4 is data analysis and results; and finally conclusion and recommendation are presented in section 5.
Literature Review
Market efficiency is a fundamental concept in finance; the concept was first introduced by Louis Bachelier in 1900 in his thesis title the "the random character of stock market prices" (Dimson & Mussavian, 1998) . The concept has since been refined into Efficient Market Theory (EMT). EMT posits that all information (past, present and even discounted future events) are reflected in market price in an efficient market (Fama, 1991) . The concept of market efficiency has three different types (Brown, 2011) ; first an efficient market is a market in which resources are allocated to the most deserving entities-"allocational efficiency". Efficient market also means a market where the cost of operation in it and the time taken to execute a deal is minimal-"operational efficiency". The third and most important type of market efficiency is the "information or pricing efficiency". Information efficiency is a market in which prices provide accurate signals for the allocation of resources. In this market security prices always "fully reflect" available information. In an efficient market therefore, current stock prices fully reflect all available information about the value of the firm; in that way no one can fool the market by consistently making abnormal profits using public or even privately held information. Fama (1991) posits that the level of information efficiency in the stock markets including sophistication were not the same. He therefore considers market efficiency at three different forms or levels.
a. Weak-form efficiency
The weak-form of the market efficiency asserts that the current price of shares fully incorporates all past information such as historical prices. Thus, nobody can detect mispriced securities and consistently beat the market for long time by analyzing past prices. The weak form efficiency got its name for the reason that security prices are the most public as well as the most easily available pieces of information (Clarke, Jandik & Mandelker, 2000) . According to the weak form efficiency there will be no need for trend analysis since security prices follow a random walk. That is, trends cannot be predicted, thus, knowledge about the past cannot not help in realizing future returns.
b. Semi-strong form efficiency
The semi-strong-form of market efficiency suggests that the current price fully impound all information in the public domain (past and current information). Public information includes not only past prices, but also data reported in a company's financial statements (annual reports, income statements, periodic filings for the regulatory/governmental authorities such as SEC), earnings and dividend announcements, announced merger plans, the financial situation of company's competitors, expectations regarding macroeconomic factors such as inflation and unemployment. It is expected that markets cannot be efficient at the semi form except it is first proven efficient in the weak form.
c. Strong form efficiency
The strong form of market efficiency states that the current price fully incorporates all existing information; both public and even privately held (sometimes called insider information). In other words, the strong form market efficiency asserts that even a company's management (insiders) cannot systematically gain from inside information by buying company's shares to follow what they see as a very profitable purchase. Similarly, the members of the company's research department are not able to profit from the information about the new discovery they just completed. The rationale for strongform market efficiency is that the market anticipates, in an unbiased manner, future developments and therefore the share price incorporate all available information and evaluates it in a much more objective and informative way than the insiders. The three levels of market efficiency suggest that investing is a fair game in which "you win some" and "you lose some".
To what extent this is obtainable in Nigeria is tested in this paper with a focus on the weak-form level of informational efficiency. As earlier stated the weak form level is the first level of efficiency and that these levels are like the stair case; without attaining the lower (weak form) it is impossible to attain the next level of efficiency (semi-strong and the strong in that order). This paper adopts a random walk theory as a basis for hypothesising. The theory suggests that share prices changes have the same distribution and are independent of each other, so that the past movement or trend of a share price or returns cannot be used to predict its future price or returns movement. The Random Walk model can be algebraically stated as follows:
Where P t is price in year t and P t-1 = price in year t-1 . According to equation (1), price changes must be a response only to new information; since information arrives randomly, share prices must also fluctuate unpredictably. The suggestion is that profiting from price prediction is very difficult and unlikely. The main idea behind this is that price changes with the arrival of new information. A market is said to be efficient if prices adjust quickly and, on average, without bias to new information. Fama (1970) argued that the random walk theory is an extension of the expected return or fair game model. Specifically, the fair game model indicates that the condition for having market equilibrium can be stated in terms of expected returns while the random walk model gives the details of the stochastic process generating returns. Therefore, he concluded that empirical tests of the random walk theory are more powerful in support of the EMH than tests of the fair game model.
Empirical Review
The work of Samuel and Yacout (1981) is the first published empirical studies on the weak-form efficiency of the Nigerian stock market. The study "Stock market in developing countries" employed serial correlation test to examine weekly price series of 21 listed Nigerian Firms from July 1977 to July 1979. The results show that the stock price changes are not serially correlated but follow a random walk, thus accepting the weak-form market efficiency hypothesis. Ayadi (1984) followed Samuel and Yacout (1981) and work tested the price behaviour of 30 securities quoted on the NSE between 1977 and 1980, using Monday closing prices of these shares after adjusting for cash dividends and script issues. The results show that the share price movements on the NSE follow a random walk. Olowe (1999) , carries out tests of weak form efficiency in Nigeria using monthly data on 59 randomly selected securities from 1981-1992. He finds the Nigerian market to conform to weak-form efficiency in joint Q-tests of partial autocorrelation coefficients for ten lags in the return data, though he argues that poor informational flows and inefficient communications systems cast doubts on the ability of the market to pass higher hurdles of efficiency. More recent works of Okpara (2010) also provide evidence that the Nigerian stock market is weak-form efficient. Okpara (2010) employed the runs test and the partial autocorrelation function as alternate forms of research instrument to test the weak form efficiency of the Nigerian stock market. His results revealed that the Nigerian stock market is efficient in the weak form and therefore follows a random walk process. He concluded that the opportunity of making excess returns using fundamental or technical analysis is not possible in Nigeria.
Contrary to the already cited works above, Akpan (1995) studied the informational efficiency of the NSE including the risk implications of investing in the market, using time series data of stock market price indices covering period of 1989 to 1992. His result shows evidence to reject the hypothesis of weak form efficiency of NSE. Nwosa and Oseni (2011) also investigated the weak-form efficient market hypothesis in Nigeria using a sample data from 1986 -2010. Adopting a serial auto-correlation and regression method of analysis, they tested for stationarity using the Augmented Dickey Fuller and Philip Perron test. The result showed that the variables are stationary at first differencing. The result of the serial auto-correlation and regression analysis both revealed that the Nigeria stock market is informational inefficient, that is stock prices do not exhibit random walk. Gimba (2012) tested the weak form of market efficiency for the market index and five selected individual stocks using weekly return data for the period of January 2007 to December 2009. Gimba (2012) employed three different techniques which include autocorrelation, runs and variance ratio tests. The results obtained from the autocorrelation indicate that the null hypothesis of random walk conclusively rejected the market index and four out of the five selected individual stocks, even where the returns were corrected for thin trading. The runs test and the variance ratio test under both homoscedasticity and hetroscedasticity assumptions also failed to support the random walk hypothesis for market index and all the selected individual stocks. Thus, he concluded that the Nigerian stock market is weak -form inefficient. Similar results are found by Afego (2012) .
Similar to other emerging markets, studies in Nigeria show conflicting evidence. To reposition the market for global competition and enhance informational efficiency, many reforms have been done by the NSE market including market digitization to promote prompt information transmission, and the establishment of securities tribunal to prosecute erring members and participants in the market. In the light of these new happenings in the Nigerian market, it is expected that the market will now be efficient at least at the lower level. This study substantiates this claim using more recent information from 1st January 2010 to 31st December 2014. The study also employs both the non-parametric and parametric tests to provide a more comprehensive and robust conclusions regarding informational efficiency of the Nigerian Market.
Methodology
This study covers a period from January 1 st 2010 to December, 31 st 2014 for the Top 20 most performing and actively traded stocks on the main floor of the NSE. The selected Top 20 performing stocks is presented in Table 1 . The daily all shares price is the main data required for analysis and is obtained from the NSE. To test the weak form efficiency of the NSE the daily returns determined by taking a natural logarithmic transformation was employed. The time series of continuously compounded daily returns are computed as follows:
= log(r)/ log (P t-1 ) = log(r) -log (P t-1 ) . . . . . . . . . . .
. . . (2)
The degree of randomness in stock returns in Nigeria was tested using autocorrelation and runs test. Serial correlation or autocorrelation measure the correlation between different points in time. A relatively high serial correlation indicates the predictability in stock returns. There are several ways of testing for autocorrelation; the Ljung-Box Q-statistics which is widely used to test the weak form efficiency is adopted in this study. If there is no serial correlation in the residuals, the autocorrelations (AC) and partial autocorrelations (PAC) at all lags should be nearly zero, and all Q-statistics should be insignificant with large p-values. In the event where data is suspected to be non-normally distributed the runs tests is the most appropriate measure of random walk in stock prices or returns. For this reason the runs test was performed to complement the Ljung-Box Q statistics. According to Li (2008) , serial correlation in stock returns is a necessary but not sufficient condition of market efficiency hence needs a complementary test such as the runs test.
Analysis and Results
The data for this research are empirically analysed and results reported and discussed in this section.
The detailed results of the descriptive statistics for the daily share returns for the period from January 1 st 2010 to 31 st December, 2014 are reported in Table 2 . An analysis of the table reveals several points. First, the table reveals that the average stock returns for the 20 selected firms as well as the whole market is relatively low ranging from -0.06% (Oando) to +0.07% (Forte). 20 percent of the firms have negative returns, another 20 percent have zero returns while the remaining 60 percent have positive returns. Overall, the whole market has an insignificant positive return. The table also indicates the minimum and maximum stock returns vary from -17.61% to -3.97% and 3.96% to 24.87% for minimum and maximums respectively. The whole market has a minimum of -2.41% and a maximum return of 2.3%. from the descriptive statistics it is also clear that stock return on the NSE are not approximated to normal distribution since the Jarque-Bera's p-values are all lower than 0.05 (except with respect to Sterlin Bank.
The behaviour of daily returns series of the whole NSE over the period January 2010 to December 2014 is graphically stated in Figure 1 .
Fig 1: Time Series Plot of Nigerian Stock Exchange daily returns
Specifically, Figure 1 indicates a high level of volatility associated with the returns in the NSE. The figure is an indication that sock returns in NSE might be randomly distributed or alternatively might be a weak form informational efficient. 
Days
The basic purpose in this study is to test whether NSE is informational weak-form efficient. Alternatively stated, the study examines whether share returns on the NSE exhibit persistence which may be exploited to predict future price changes. In this regards autocorrelation and runs tests were conducted. The result of the autocorrelation test is presented in Table 3 .
If there is no autocorrelation AC and PAC at all lags (lag 1, 2, 3 ... 15) should be equal to zero and Qstatistics should be insignificant with large p-values. From the analysis it can be seen that 16 companies representing 80% of the sample have insignificant Q-statistic (p < 0.05) even at the 15 th lag. These statistics indicate that the stock return follows a random walk on the NSE. Restated alternatively, since the p value is more than 5%, we cannot reject the null hypothesis that the stock return on the NSE does not have serial correlation. A complementary test was conducted using the runs test since daily returns of the selected samples are not normally distribution (see Table 2 ). The results of the runs test are presented in Table 4 . These results contrast the earlier findings by Afego (2012) in Nigeria. The implication is that prices in the market do not follow a predetermined pattern. The overall results suggest that NSE is informational weak-form efficient since the returns are random. The results suggest that it is difficult to consistently outperform (fool) the stock market by simply studying past information on the NSE because such information is already impounded in security prices. This result differs from the earlier studies which suggest that the market is not efficient even at the weak form. Reasons for these new findings might be the following: (1) developments in the NSE (such as the computerisation of the market) make trading and transmission of information in real time. Participants send and receive information about the market almost instantaneously. (2) The setting up of securities tribunal has facilitated quick dispensation of justice or instils discipline in the market.
Conclusion
Market efficiency is a fundamental concept in finance. It is a concept bothering on fair play in the securities market. Because the concept is so important it has been extensively tested from time to time to see if the market is informationally efficient or not. The concept of market efficiency encompasses three things; information (pricing) efficiency, operational efficiency and allocational efficiency. Our study focuses on informational efficiency. Fama (1970) states that the information efficiency is more important and consists of three levels: the weak form, the semi-strong and strong-form efficiency. This study tests the weak form market efficiency. Based on our analysis using the autocorrelation and runs test, the study found that the daily stock returns of the 20 most active stocks on the Nigerian stock market are randomly distributed. This study therefore concludes that the NSE is informational efficient in the weak form.
